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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention w/as made. 

2. Claims 1 ,12,14 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable. over Holender et al (US 6,069894, Holender hereinafter) in view of Bertin 
et al (US 5,600,638, Bertin hereinafter). 

Holender discloses methods for "enhancement of network operation and 
perfonnance" (col. 1 lines 1-2) comprising the following features: 

Regarding Claim 1 , a method for identifying optimal mapping of logical links to 
the physical topology of a network (see "a method ... for partitioning physical 
transmission resources among logical networks" recited col. 4 lines 53-54 and further 
"on top of a physical network a number of logical networks are established in which 
logical links, used by routes, share the same physical transmission and switching 
resources" recited col. 3 lines 62-65), the method comprising: 

obtaining one or more mapping options for mapping multiple logical links (fig. 4 
top block "establishing a set of logical networks on top of a physical network") between 
a first pair of network nodes and a second pair of network nodes, the first and second 
pair of network nodes sharing at least one node (see "The logical networks comprise 
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nodes and logical links extending between the nodes so as to form the logical networks. 
The logical links are used by routes interconnecting the nodes of node pairs in the 
logical network" recited col. 4 lines 1 3-1 7), onto physical paths that are at least relatively 
disjoint (see "limiting the degree of integration to only partial rather than complete 
sharing of physical transmission and switching resources" recited col. 5 lines .54-56); 

obtaining decision va riables, network parameter and reguirements between each 
pair of network nodes (see "... optimized with respect to at least a set of decision 
variables, given physical network parameters and the reguirements of each logical 
network " recited col. 4 lines 20-23); and 

correlating the mapping options ("set of logical networks") with the network 
parameter and reguirements to identify optimal mapping of logical links to the physical 
topology of a network (fig. 4 middle block "optimizing an objective function which is 
closely related to the operation of the physical network with respect to decision 
variables"). 

Regarding Claim 14, a computer system (fig. 1 "operating support system", OSS 
hereinafter) for identifying optimal mapping of logical links to the physical topology of a 
network (see "device for partitioning physical transmission resources among logical ' 

networks" reeitedcs!; 4 liriss- £3-54- and further "ori>iop of'a-physica'rnstwcs'i^'a numb#"'* *' ' 

of logical networks are established in which logical links, used by routes, share the 
same physical transmission and switching resources" recited col. 3 lines 62-65), the 
system comprising: 
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a practical constraint module comprising a mapping option sub-module (fig. 1 
"control program module" in said OSS) for obtaining one or more mapping options for 
multiple logical links (fig. 4 top block "establishing a set of looical networks on top of a 
physical network") between one or more pairs of network nodes (see "The logical 
networks comprise nodes and logical links extending between the nodes so as to form 
the logical networks. The logical links are used by routes interconnectino the nodes of 
node pairs in the logical network" recited col. 4 lines 13-17) onto physical paths that are 
at least relatively disjoint (see "limiting the degree of integration to only partial rather 
than complete shariria of physical transmission and switching resources " recited col. 6 
lines 54-56) and a control program module (f \a. 1 "control programs") for obtaining 
decision variables, network parameter and regulrements between the each pair of 
network nodes (see "... optimized with respect to at least a set of decision variables , 
given physical network parameters and the requirements of each logical network" 
recited col. 4 lines 20-23); and 

a correlation module (fig. 1 "processor system") coupled with the practical 
constraint module (fig. 1 depicting the coupling of said "processor system" with said 
"control program module") for correlating the mapping options ("set of logical networks") 
w/fft^f/?e' V»@»y®ni-C'srsmeteraridr6guirefr?9rvte 

to the physical topology of a network (fig. 4 middle block "optimizing an objective 
function which Is closelv related to the operation of the physical network with respect to 
decision variables" ). 
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Regarding Claim 22, a system (fig. 1 "operating support system", OSS 
hereinafter) for identifying optimal mapping of logical links to the physical topology of a 
network (see "device for partitioning physical transmission resources among logical 
networks" recited col. 4 lines 53-54 and further "on top of a physical network a number 
of logical networks are established in which logical links, used by routes, share the 
same physical transmission and switching resources" recited col. 3 lines 62-65), the 
system comprising: 

means (fig. 1 "control program module" in said OSS) for obtaining one or more 
mapping options for mapping multiple logical links (fig. 4 top block "establishing a set of 
logical networks on top of a physical network") between one or more pairs of network 
nodes (see "The logical networks comprise nodes and logical links extending between 
the nodes so as to form the logical networks. The logical links are used by routes 
interconnectinc the nodes of node pairs in the logical network" recited col. 4 lines 13-17) 
onto physical paths that are at least relatively disjoint (see "limiting the degree of 
integration to only partial rather than complete sharinc of physical transmission and 
switching resources" recited col. 5 lines 54-56); 

means (fig. 1 "control programs") for obtaining decision variables, network 
pararireter'af^j reGgirefrients- ,!;6t%aei7t/«e eac/7'pB^''0ft:'S^$i's>-^^ 
optimized with respect to at least a set of decision variables , given physical network 
parameters and the reouirements of each logical network " recited col. 4 lines 20-23); 
and 
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means (fig. 1 "processor system") for correlating the mapping options ("set of 
logical networks") with the network parameter and requirements to identify optimal 
mapping of logical links to the physical topology of a network (fig. 4 middle block 
"optimizing an objective function which is closely related to the operation of the physical 
network with respect to decision variables" ). 

Regarding Claim 12, one or more computer storage media having computer- 
executable instructions for performing the method recited in claim 1 (fig. 1 "Operating 
Support System" with "Database" and "Control Programs", and see further "the method 
according to the first preferred embodiment of the invention is preferably perfonmed by 
on or more control oroorams CP of the control program module of the operation and 
support system OSS" recited col. 14 lines 13-16) 

Additionally, Holender discloses considering delay in the context of separating 
logical link optimization for different service classes (see "delay sensitive and loss 
sensitive service classes can possibly be managed and switched easier if the two 
groups are handled separately" recited col. 5 lines 60-62). However, Holender does not 
expressly disclose an inclusion of maximum time delay into his decision variables- 
network parameter and requirements and thus has no express teaching of the following 
cemmc'ri'^-fe'atur8S'te*slaiiT!S''1v'^4 srru'^^ ^s^.-t-.-' ^ •r • •.•-.^^ v.:,— *- 

obtain a maximum time delay allowed between each pair of network nodes; and 
correlating the mapping options with the maximum time delay to identify optimal 
mapping of logical links to the physical topology of a network. 
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: • I" t tt . ' 

Bertin discloses a "rriethod and system for improving tine processing time of the 
path selection in a high speed packet switching network" (col. 1 lines 1-4) wherein 
"network topology is kept current in every node through continuous updates [and] allows 
dynamic network reconfigurations without disrupting end users logical connections" (col. 
10 lines 31-34) comprising, for claims 1, 14 and 22, the above said features missing 
from Holender: 

obtain a maximum time delay allowed between each pair of network nodes (see 
" maximum end to end transit delay " recited col. 7 line 1 , which is "less than a specified 
threshold" recited Abstract lines 8-9); and correlating tt)e mapping options with the 
maximum time delay to identify optimal mapping of logical links to the physical topology 
of a network (see "One advantage of the path selection technique of this invention is 
. that a maximum path length constraint can be imposed on the path selection process" 
recited col. 6 lines 47-49 and "The algorithm is invoked with some of the following 
parameters: ... maximum end to end transit delav ... The algorithm uses in the source 
node (or access node) a local copy of the network topology to determine the minimum 
hop and path length to the destination node" recited col. 6 line 59 - col. 7 line 6). 

It would have been obvious to one of ordinary skill in the art at the time of the 
inventienf^iOTiTOdify^^'systerncv h^^^^ adding the' maximtjm'^id'ta'-end-irafisit' 

delav factor of Bertin into Holender's decision variables (noting especially Holender as 
cited above has already disclosed distinguishing delay from other classes such as loss) 
in order to provide a faster and more efficient optimization method which "has the 
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advantage to considerably reduce the computation time required for the path selection" 
as pointed by Bertin (Abstract lines 12-13). 

3. Claims 2-7, 1 3, 1 5-1 8, and 23-28 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Holender et al (US 6,069894, Holender hereinafter) in view of Bertin 
et al (US 5,600,638, Bertin hereinafter), as applied above to claim 1, and further in view 
of Tate et al (US 5,933,607, Tate hereinafter). 

Holender in view of Bertin describes the claimed limitations as discussed above 
in paragraph 2. And further 

Holender discloses the following features: 

Regarding claim 13, one or more computer storage media havmg computer- 
executable instructions for performing ttie method recited in claim 7 (fig. 1 "Operating 
Support System" with "Database" and "Control Programs", and see further "the method 
according to the first preferred embodiment of the invention is preferably performed by 
on or more control programs CP of the control program module of the operation and 
support system OSS" recited col. 14 lines 13-16). 

Bertin discloses the following features that Holender does not disclose: 
Regarding claims 3, 5, 7,16,18,24,26,28, correlating or correlates the mapping 
options with the maximum time delay to identify optimal mapping of logical links to the 
physical topology of a network (see "One advantage of the path selection technique of 
this invention is that a maximum path length constraint can be imposed on the path 
selection process" recited col. 6 lines 47-49 and "The algorithm is invoked with some of 
the following parameters: ... maximum end to end transit delav ... The algorithm uses in 
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the source node (or access node) a local copy of the network topology to determine the 
minimum hop and path length to the destination node" recited col. 6 line 59 - col. 7 line 
6). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the system of Holender by adding the maximum end to end transit 
delay factor of Bertin into Holender's decision variables (noting especially Holender as 
cited above has already disclosed distinguishing delay firom other classes such as loss) 
in order to provide a faster and more efficient optimization method which "has the 
advantage to considerably reduce the computation time required for the path selection" 
as pointed by Bertin (Abstract lines 12-13). 

Holender in view of Bertin does not disclose the following features: 
Regarding claims 2/15/23, the method/computer system/system of claim 
1/14/22, further comprising obtaining a relative time delay allowed between two or more 
Physical oaths . 

Regarding claims 3/16/24, the method/computer system/system of claim 
2/15/23, ... correlating/correlates/correlating the mapping options with the maximum 
time delay and the relative time delay to identify optimal mapping of logical links to the 
physjGsftopo'ogy'cf snetA'orkr • • • . - .• • < • 

Regarding claims 4/17/25, the method/computer system/system of claim 
3/16/24, further comprising obtaining the availability of wavelengths in a network . 

Regarding claims 5/18/26, the method/computer system/system of claim 
4/17/25, further comprising correlating/correlates/correlating the mapping options with 
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the maximum time delay, the relative time delay and the wavelength availability to 
identify optimal mapping of logical links to the physical topology of a network. 

Regarding claims 6/27, the method/computer system/system of claim 5/26, 
further comprising obtaining a priority order of the network node pairs . 

Regarding claims 7/28, the method/computer systeni/system of claim 6/27, 
further cpmprising correlating the mapping options with the maximum time delay, the 
relative time delay, the wavelength availability and the priority order of the network node 
pairs to identify optimal mapping of logical links to the physical topology of a network. 

' Tate discloses a "digital communication system for simultaneous transmission of 
data from constant and variable rate sources" (col. 1 lines 1-4) using "user data logical 
channel addressing" (col. 32 line 26) with an ATM network interface that "provides for 
the physical and electrical connection to the B-ISDN or ATM LAN" (col. 55 lines 19-20) 
as shown in "a plan view of the topology V (fig. 1 and col. 8 line 57) comprising the 
following features. 

Regarding claims 2/15/23, obtaining a relative time delay allowed between two 
or more physical paths . 

Regarding claims 3/16/24, the method/computer system/system of claim 
5<23f . .veorrelatifjg/correistss/cGFFslatir^^ 
time delay and the relative time delay to identify optimal mapping of logical links to the 
physical topology of a network. 

(see Tate's consideration of "the bit streams can emerge from a second system 
interface with a relative delay between separate streams " recited col. 2 lines 1-3). 
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Regarding claims 4/17/25, the method/computer system/system of claim 
3/16/24, further comprising obtaining the availability of wavelengths in a network . 

Regarding claims 5/18/26, the method/computer system/system of claim 
4/17/25, further comprising correlating/correlates/correlating the mapping options with 
the maximum time delay, the relative time delay and the wavelength availability to 
identify optimal mapping of logical links to the physical topology of a network. 

(See above for Tate's disclosure of considering the relative time delay and further 
see, for considering availability of wavelengths, "an. aggregated group may be formed 
out of the group of available channels" redted col. 47 lines 32-33). 

Regarding claims 6/27, the method/computer system/system of claim 5/18/26, 
further comprising obtaining a priority order of the network node pairs . 

Regarding claims 7/28, the method/computer system/system of claim 6/19/27, 
further comprising correlating/correlates/correlating the mapping options with the 
maximum time delay, the relative time delay, the wavelength availability and the priority 
order of the network node pairs to identify optimal mapping of logical links to the 
physical topology of a network. 

(See above for Tate's disclosure of considering the relative time delay and the 
' 'wsyelenGitrav3i}3bilitr ax\x\iux\her^ - • • . 

node pairs. "Access to the system is provided in accordance with a ranking of priority. 
Higher priority nodes gain access in precedence to lower prioritv nodes" recited col. 3 
lines 28-30). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to further modify the method/system of Holender by including Tate's 
consideration of relative delav between different data stream , available channels and 
nodes prioritv into Holender's decision variables in order to provide a more versatile and 
robust network optimization mechanism that would "enable the direct connection of 
ATM terminals such as those that might be produced as a result of the work of CCITT 
and the ATM Forum and the following 'network connection' features: PSTN, ISDM, 
QPSX via third party LAN bridges and the following 'network connection capability: 
Broad Band ISDN..." as pointed out by Tate (col. 8 lines 23-31). 

4. Claims 8/19 and 10/21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Holender et al (US 6,069894, Holender hereinafter) in view of Bertin 
et al (US 5,600,638, Bertin hereinafter) and Tate et al (US 5,933,607, Tate hereinafter), 
as applied above to claims 7 and 18, and furthemriore in view of Mbdiano et al 
("Survivable Routing of Logical Topologies in WDM Networks", IEEE INFOCOM 2001 , 
p. 348-357, Modiano hereinafter) 

Holender in view of Bertin and Tate describes the claimed limitations as 
discussed above in paragraph 3. Holender further discloses the following features: 

Regarding claims 8/19, wherein the correlation is performed using a control 
program (see "the method according to the first prefen-ed embodiment of the invention 
is preferably performed by on or more control oroorams CP of the control program 
module of the operation and support system OSS" recited col. 14 lines 13-16). 
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Regarding claims 10/21, wherein the correlation is performed to identify the 
optimal mapping for a large Internet network backbone (see "a physical network, e.g. a 
large telecommunication network, with physical resources is considered" recited col. 6 
lines 11-12). 

Holender in view of Bertin and Tate does not disclose for claims 8/19 that said 
control program is an integer linear program. 

Modiano discloses method that "deals with the problem of routing logical links 
(lightpaths) on a physical network topology in such a way that the logical topology 
remains connected in the event of single physical link failure" (p 348 "I. Introduction" 
section lines 1 -4) comprising the following features: 

Regarding claim 8/19, wherein the congelation is performed using an integer 
linear program (see section "III. Integer Linear Programming formulation" and further 
"formulate the problem of survivabie routing of a logical topology on a given physical 
topology as an Integer Linear Program (ILP)" recited said section lines 1-3). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to further modify the control program of Holender by adding the linear integer 
program approach of Modiano into Holender in order to provide a better mechanism of 
large netwcrk-optimeaticrs^forvotiting' thst'''3ffGrs a-mucr? gfeaterdegree of 'protection ' • ' ■ 
than alternative routing schemes such as shortest path routing and a greedy routing 
algorithm", as pointed out by Modiano (Abstract last three lines). 

5. Claims 9 and 20 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Holender et al (US 6,069894, Holender hereinafter) in view of Bertin et al (US 
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5,600,638, Bertin hereinafter) and Tate et a! (US 5,933,607, Tate hereinafter), as 
applied above to claims 7 and 18, and furthermore in view of Nucci et al ("Design of 
Fault-Tolerant Logical Topologies in Wavelength-Routed Optical IP Networks", 
GLOBECOM 2001, p. 1-6. Nucci hereinafter) 

Holender in view of Bertin and Tate describes the claimed limitations as 
discussed above in paragraph 3. Holender further discloses the following features for 
claims 9 and 20, wherein the correlation is jperformed using a control program (see "the 
method according to the first preferred embodiment of the invention is preferably 
performed by on or more control programs CP of the control program module of the 
operation and support system OSS" recited col. 14 lines 13-16). 

Holender in view of Bertin and Tate however does not disclose for claims 9/20 
that said control prooram comprises a Tabu search methodology . 

Rucci discloses "a new methodology for the design of fault-tolerant logical 
topologies in wavelength-routed optical networks" (Abstract lines 1-2) comprising the 
feature for claims 9/20 of: 

wherein the correlation is performed using a Tabu search methodology (see 
Section IV on page 3 subsection "A. General description of Tabu Search metahiuristic" 
and furtrisr the texts- IsTimediateiy fcllovviRgth^-sufes-action^tf^^^^^^ ^ . 

propose to use in the solution of SLTDP [survivable logic topology design problem] 
relies on the application of the Tabu Search (TS) methodoloav " recited lines 1-2 therein) 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to further modify the method/system of Holender by adopting, as an 
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alternative, an Tabu Search methodology of Rucci into Holender in order to provide a 
more reliable network routing mechanism that "relies on the dynamic capabilities of \P 
routing to -re-route datagrams when faults occurs, thus leading to high-performance 
cost-effective fault-tolerant logical topologies" recited Abstract lines 4-7). 

6. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Holender et al (US 6,069894, Holender hereinafter) Iri view of Bertin et al (US 
5,600,638, Bertin hereinafter) and Tate et al (US 5,933,607, Tate hereinafter), as 
applied above to claim 7, and furthermore in view of Jurkerich et at (US 5,164,938 
hereinafter) 

Holender in view of Bertin and Tate describes the claimed limitations as 
discussed above in paragraph 3. Holender in view of Bertin and Tate does not disclose 
the following features for claim 11: wherein the correlation is utilized to identify where 
new fibers or wavelengths need to be added to the network topology. 

Jurkevich discloses a mechanism for "bandwidth seizing in integrated services 
networks" (col. 1 lines 2-3) wherein "a plurality of VCs [virtual circuits or logical 
connections] which share a single source-designation EFPS [fast packet node switch] 
pair may be routed (actually, multiplexed) by defining and end-to-end network path for 
them" (col. 10 lines 10-13) comprising the feature for claim 11: wherein the correlation 
is utilized to identify where new fibers or wavelengths need to be added to the network 
topology (see "...the node and its associated links are experiencing severe traffic 
congestion. Hence, flow control is urgently required. The situation may have arisen from 
the need to add a new channel (and thus a need for additional bandwidth V as indicated 
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in an FRR [frame reconfiguration request] received at the node, which triggers BW 
[band-width] seizing" recited col. 37 lines 36-41 ). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to further modify the method/system of Holender by adding the mechanism of 
indication of need to add a new channel to Holender in order to provide a more robust 
mechanism enabling "for selectively reconfiguring composite data frames in and 
integrated services network as necessary for optimum bandwidth utilization, traffic flow 
and throughput performance" as pointed out by Jurkevich (col. 7 lines 23-26). 

Response to Arguments 

7. Applicant's argumehts with respect all claims have been considered but are moot 
in view of the new ground(s) of rejection. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

US 5,764,740 provides a system and method for optimal logical network capacity 
dimensioning with broadband traffic using an network entropy-based dimensioning 

algorithm.'-. „ ■w,*-'- ; ... ■ , ■ - .« .» r- . ';• .« ■ 

US 6,577,601 provides distributed approach for determining a parth conneting 
adjacent network nodes. 
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US 2002/0097671 discloses a method for selecting a restoration path in a mesh 
telecommunication network that would minimize transmission cost metric while 
maintaining required size of logical connections. 

US 5,590,356 discloses a mesh parallel computer architecture considering 
maximum delay firom transmission to reception for interprocessor connectivity. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew Lai whose telephone number is 571-272-9741. 
The examiner can normally be reached on M-F 7:30-5:00 EST, Off alternative Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kwang Yao can be reached on 571-272-3182. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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